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package com.ibm.jtcx.serialization; 

import java.io.Externalizable; 
import java.io.lOExceptlon; 
import java.io.Objectlnput; 
import Java.io.ObjectOutput; 

r 

* Default type comment. 

* <P>INVARIANT: 
V 

public class BaseData implements Extemalizable { 
private ObjectQ data ■ null; 

r 

* BaseData constructor comment. 

public BaseData() { 
thls(O); 

} 

r 

* BaseData constructor comment 

* @param dataArray java.lang.ObjectQ 
*/ 

public BaseData(int count) { 
super(); 

setData(new Object[countl); 

} 

r 

* Default method comment. 

* <P>PRE: 

* <P>POST: 

* 

* ©return Parameter not modified 

* ©return java.lang.ObjectQ 
*/ 

public final ObjectQ getData() { 
return data; 

} 
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* Default method comment. 



* <P>PRE: 

* <P>POST: 



* 



* ©return Parameter not modified 

* ©return java.lang. Object 

* @param index int 



Figure 1 



public final Object getData(int index) { 



Object retVal ■ null; 



10700 
pg2 



if ((data != null) && (index < data.length)) { 
retVal = data[index]; 

} 

return retVal; 

} 

r 

* Default method comment. 



* @return Parameter not modified 

* @param in Objectlnput 
*/ 

public void readExtemal(Objectlnput in) 

throws ClassNotFoundException, lOException { 

setData((ObjectO)in.readObject()); 

} 

r 

* Default method comment. 



* ©return Parameter not modified 

* ©param dataArray java.lang.ObjectQ 
V 

public final void setData(ObjectQ dataArray) { 
data = dataArray; 

} 



* <P>PRE: 

* <P>POST: 



* 



* <P>PRE: 

* <P>POST: 



Figure 107 



* Default method comment. 

P9 

* <P>PRE: 

* <P>POST: 

* 

* ©return Parameter not modified 

* @param index int 

* @param dataElement java.lang.Object 
7 

public final void setData(int index, Object dataElement) { 
if ((data N null) && (index < data.length)) { 
data[index] = dataElement; 

} 

} 

r 

* Default method comment. 
★ 

* <P>PRE: 

* <P>POST: 

* 

* ©return Parameter not modified 

* @param out ObjectOutput 
*/ 

public void writeExtemal(ObjectOutput out) throws lOException { 
out.writeObject(getData()); 

} 
} 
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package comibmjtex.serializatbn; 

inport java. k>. Externa lizable; 
import java. io.IOException; 

inport java. io.Objectlrput; 1 0800 

import java. b.ObjectOutput; P9 1 

import java.math.BigDecimal; 

inport java. math. Biglnteger, 

inport java. util Date; 

inport java. utilEnumeration; 

import java. utfl. GregorianCaleixiai; 

import java. utilHashlable; 

inport java. util S imp leTimeZone; 

import java. utiL TimeZone ; 

inport java. util Vec tor; 
/** 

* Base class of data objects that require snail serializatba The 

* attributes of the data object are stored in an array and the ekrants 

* of the array are written individually. 

* <P>INVARIANT: 
*/ 

public cfass BaseDataS extends BaseData implements Externa lizable i 
/** 1 

* Deiault constructor, 
*/ 

public BaseDataS() { 
superO; 

} 

/** 

* Creates a new <code>BaseDataS</code> object with a data array of 

* size <code>count</code>. 
« 

* @paiam count the size of the data array containing the attributes 

public BaseDataS(int count) { 
super(count); 



) 

* Reads the array of data elements from the stream The responsibility 

* of reading the individual element is left to the 

* <code>BaseSerializer</code> via <code>readObject()<code>. 

* @param in the input stream that contains the serialized object 

* ©exception CbssNotFoundException thrown if 

* <code>BaseSerializer</code> fails to read the object from the stream 

* ©exception 10 Exception thrown if 

* <code>BaseSerializer</code> foils to read the object from the stream 

* @see BaseSerializer#readObject 
•/ 

public void readExtemal(ObjectInput in) 

throws CbssNotFoundException, lOException { 

int si2e = iareadShortO; 

if (size ==-l){ 

setData(null); 

} eke { 

Objectn array « new Object[size]; 

for (int i = 0; i < size; iH-) { 

anayfi] = BaseSerializer.getlnstanceO.readObject(in); 

} 

setData(array); 

} 

} 

* Writes the array of data elements. The responsibility of writing the 

* data elements is left to <code>BaseSerializer</code> via 

* <code>writeObjectO</code>. 
»i 

" @param out the output stream to which the data elements will be 

" written 

*/ 

public void writeExternal(ObjectOutput out) throws lOException { 
ObjectU array = getDataO; 

if (array == null) { 

out.writeShort(-l); 

} else { 

out writeS ho rt(array. length); 

for (int i = 0; i < array, length; i++) { 

BaseSeriali2er.getInstance0.writeObject(out, array[i]); 

} 

} 

) 
} 
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package comibmjtcx-seTialization; 

import java.b.IOExceptkm; 
import java.io.0bjectlnput; 
import java.io.ObjectOutput; 

* The interlace for those classes that serialize objects to and from 
p * a stream. The object that inplements this interlace shouU write 
J * just the object's attributes, not any other descriptive information 

* about the object Typically, a <code>SerializerIF</code> knows how 
rij * to serialize a specific class. 

[q V 

ff* public interface SerializeriF { 

m /*» 

* Reads an object from the stream. 
* 

* (ajreturn The object that was read. 
^ * (3)paiam in the input stream containing tfe object 

^ * (^exception java.io. 10 Exception thrown if the stream feils 
^ * <S)exeeptbn java.lang.ChssNotFoundExceptbn thrown if the stream 
~ * fails 
^ */ 

W °^ CCt rcad0l 3 ec, ( 0b j ecfll P«t in) throws IOException, ChssNotFoundException; 

* Writes the given object to the stream 

* (®param out the output stream into which the object will be written 

* <®param element the object that will be written to the stream 

* (^exception java,b.IOExceptbn thrown if the stream feils 
*/ 

void writeObject(ObjectOutput out, Object element) throws IOException; 



fl! 



package comibm.jlcx.seiializatbii; 

import java.k),*; 
import Java. math. Biglnte ger, 
import java.matiiBigDecimal; 
import java.utiLDate; 
irqport java^utiLGregorianCalendar, 
import java.ut2LHashtable; 
import java.utiLS irrp leTimeZone; 
irqport javautilStringTokenizer, 
impo rt java. util TimeZone ; 
impo rt Java, util Vector; 

/** 

* The <code>SerializerIF</code> that is used as the base level 

* serializes It contains three tables used to serialize objects: 

* <brxu> 

* <1> codeTabk: the table containing (he serialization code of 

* an object based on the name of the class 

* <1> nameTable: the table containing the name of the class 

* based on the serialization code 

* <li> serializationTable: the table containing the serializer of 

* of an object based on its serialization code 
*</u> 

* <br><br> 

* <code>BaseSerializer</code> delegates the responsiblity of 

* serializing the objects to the <code>SerializerIF</code> associated 

* with that class or to the object itself if it implements 

* 'Ccode>Externalizabb</code>. 
*/ 

public class BaseSerializer implements SerializerIF { 
static private final int NULLOBJECT = 0; 
static private final int OTHER = 0x00 ff; 

static private final String HASHTABLEJ5ER = 'ClassNaireHashser"; 
static private final String INI FHJE = 'ClassNames.ini"; 

static private Hashtable codeTable = null; 
static private Hashtable nameTable = null; 
static private Hashtable serializerTable = null; 
static private BaseSerializer instance = null; 

class BigDecimalSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNoffoundException, IOExceptbn 
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int scab = inreadShortO; FigUPS 110 

bit size = iareadShortO; 
byteQ bytes = new byte[size]; 

iareadFuUy(bytes); 11000 

pg2 

Biglnteger temp = new Biglntegpr(bytes); 
return new BigDecimal(ternp, scale); 

} 

public void writeObject(ObjectOutput out, Object element) throws 10 Exception { 
BigDecimal bigD = (BigDecimal)element; 

int scale = bigD.scaleO; 
bigD.se tScafe(0); 

byteQ bytes = bigD.toBigIntegpr0.toByteArray(); 
bigD.setScafe(scafe); 

outwriteShort(scale); 

out. writeS hort(bytes. length) ; 

out. write (bytes); 

} 

} 

class BiglntegerSerializer implements SerializerIF { 

public Object readObject(ObjectIiTput in) Ihrows ClassNotToundException, IOException 

int size = in.readShort(); 
byteQ bytes = new bytefsize]; 
iareadFully(bytes); 

return new BigTnteger(bytes); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
byteQ bytes = ((BigIntegpr)element).toByteArTayO; 

out writeS hort(bytes. length) ; 
out.write(bytes); 

} 

} 

class BoofeanSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, lOExceptbn 

int value = inreadByteO; 

return (value = 1) ? BoofcaaTRUE : BoofeaaFALSE; 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
outwriteByte(((Boolean)element).booleanValueO ? 1 : 0); 

} 
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public Object readObjecKObjectlnput in) throws ChssNotFoundException, ^Exception { 
byte value = in.readByte(); 

return new Byte(value); 

public void writeObject(ObjectOutputout, Object element) throws lOException f 
^ out.writeByte(((Byte)efement).byteValueO); 

} 

class CharacterSerializer implements SeralizeriF { 

public Object readObject(ObjectInput in) throws CfassNotFoundException, lOException f 
char value = inreadCharO; 

return new Character value); 

pubHc void writeObjectCObjectOutput out, Object element) throws lOException { 
o^writeChar(((Character)element).charValueO); 

} 

class DateSerializer implements SeriaKzerlF { 

public Object readObject(ObjectInput in) throws ClassNotFoundException, lOException { 

bne value = in renHT nnn/V 1 



bng value = in,readLong(); 
return new Date( value); 



public void writeObjecupbjectOutput out, Object element) throws lOException { 
ouLwnteLong(((Date)element).getTimeO); 



} 

class DoubleSerializer implements SeralizerlF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, lOException { 

double value = in reaHTV.tit.WV 1 



double value = inreadDoubleO; 
return new Double( value); 

public void writeObject(ObjectOutput out, Object element) throws lOException { 
outwriteDoubfe(((Doubfe)efement).doubleValueO); 



} 
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class FloatSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ClassNotFound Exception, IOException { 
float value = iareadFbatO; 

return new Ftoat( value); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOExceptk>n { 
out.writeFbat(((Fbat)elemsnt).floatValueO); 

} 

class GregorianCalendarSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundException, IOException { 
bng time = inreadLongO; 
Date date = new Date (time); 
^ SerializerIF serializer = BaseSerializer.getlnstanceO; 

O Time Zone tz = (TimeZone)serializer.readObject(in); 

jp GregorianCafcndar gCalendar - new GiegorianCafendai(tz); 

m gCafendar.setTime(date); 

LH return gCalendar, 

ru ) 

UJ PubMc void writeObject(ObjectOutput out, Object element) throws IOException { 
9 GregorianCalendar temp = (GregorknCaki*iar)eleront; 

M» 

rj Date date = teiqp. getTimeO ; * 

fy TimeZone tz = tenp.getTimeZone(); 

CS 

y3 out writeLong(date. getTime()); 

yB SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializer. writeObjectfcut, tz); 

} 

class IntegerSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CfassNotFoundException, IOException { 
int value = iareadlnt(); 

return new Integer( value); 

} 

public void wrkeObject(ObjectOutput out, Object element) throws IOException { 
outwrheInt(((Integer)element).intValue()); 

} 

class LongSerializer implements SerializerIF { 

pubKc Object readObject(ObjectInput in) throws ClassNotFoundException, IOException { 
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return new Long( value); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
ouLwriteLong(((Long)etement).bngVaiueO); 

} 

} 

class ObjectAnaySerializer implements SerializerIF { 

public Object readObject(ObjectIiiput in) throws ChssNotFoundException, IOException { 
int size = iareadShortO; 

Objectfl array = new Objectfsize] ; 
for (int i = 0; i < size; rf+) { 

SerializerIF serializer = BaseSeriaIi2er.getInstance0; 

anay[i] = serializer.readObject(tn); 

} 

return array; 

} 

public void writeObject(ObjectOutputout, Object element) throws IOException { 
ObjectQ array = (ObjectQJelement; 

out writeS hort(anay. length) ; 

for (int i = 0; i < army.fength; H-+) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serializes writeObject(out, arrayfi]); 

} 

} 

} 

class ObjectSerhlizer implements SerializerIF { 

public Object readObject(ObjectInput in) throws ChssNotFoundException, IOException { 
return iareadObjectO; 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
ouLwriteObject(elenient); 

} 

} 

class ShortSerializer implements SerializerIF { 

public Object readObject(ObjectIiput in) throws ChssNotFoundException, IOException { 
short value = iareadShort(); 

return new Short(value); 
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public void writeObject(ObjectOutput out, Object element) throws IOException { 
out writes bort(((Short)efemert).shortVaIueO); 

} 

} 

class SimpleTtmeZoneSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundExceptbn, IOException { 
int offset = in.readlnt(); 

SeralizcrIF serializer = BaseSerializer.getlnstanceO; 
String id = (String)serblizer.readObject(in); 

return new SbnpleTimeZone(offset, id); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
Simple TimeZone temp = (S imp IeTimeZone )e fe me nt ; 

out write Int( temp. getRawO flset()); 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

serblizenwriteObject(out, temp.getlDO); 

} 

} 

class StringSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundException, IOException { 
int size = iareadShortO; 
byte[] bytes = new byte[size]; 
in, ieadFully (bytes); 

return new Stringfbytes); 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
byteQ bytes = ((String)element).getBytesO; 

out. writeS hort(bytes. length) ; 
out. write (bytes); 

} 

} 

class VectorSerializer implements SerializerIF { 

public Object readObject(ObjectInput in) throws CbssNotFoundException, IOException { 
int size = iareadShortO; 

Vector vector = new Vector(si2e); 
&r (int i = 0; i < size; rf+) { 

SerializerIF serializer = BaseSerializer.getlnstanceO; 

vector.addEfement(serializer.readObject(in)); 

} 
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return vector, 

} 

public void writeObject(ObjectOutput out, Object element) throws IOException { 
Vector temp = (Vec tor)e lement; 

Objectfl array = new Object[temp.size0]; 
for (int i = 0; i < array.fength; i++) { 
array[i] = temp.eferaentAt(i); 

ouLwriteShort(array. length); 

for (int i = 0; i < array.tength; B+) { 

Serialized serialize r = BaseSerializer.getlnstanceO; 

serializer.writeObject(out, arrayfi]); 

} 

} 

* Defiult constructor, The constructor is private because this is a 

* singleton class. When the object is constructed, it initializes its 
"tables. 

"7 

private BaseSerializerO { 
initO; 

} 

4 Adds the given elements to the three tables. 

* @param className the name of the class 

* @param code the code fcr the given class 

* @param serializer the object responsible for serklizing the given 

* class 
*/ 

private void addDataToTables(String className, Number code, Serialized serializer) { 
getCodeTableO.putfcode, classNanc); 
getNameTableO.pu^className, code); 

if (serializer != null) { 

getSerializerTable().put(code, serializer); 
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* Creates the codes and serializer objects for the de&ult serialization 

* classes and adds them to the tables. The tables are then written to 

* a serialized file. 
*/ 

private void createDefeultTabIes() { 

addDataToTablesCBigDecimalclass.getNameO, new Byte((byte)l), new 
BigDecimaEerializerO); 

addDataToTabIes(BigInteger.class.genNameO, new Byte((byte)2), new BiglntegerSerializerO); 

addDataToTabfes(Booleaaclass.gefName(), new Byte((byte)3), new BooleanSerializerO); 

addDataToTables(Byte.cIass.getNameO J new Byte((byte)4), new ByteSerializerO); 

addDataToTab]es(Character.class.getNamBO, new Byte((byte)5), new CharacterSerializerO); 

addDataToTabtes(Date.class.getName(), new Byte((byte)6), new DateSerializer()); 

addDataToTables(Double.class.gelNameO, new Byte((byte)7), new DoubIeSerializer()); 

addDataToTables(Fbatclass.getNameO, new Byte((byte)8), new FbatSerializer()); 

addDataToTables(GregorianCalendar.class.getNaineO. new Byte((byte)9), new 
GregprianCakndarSerializerO); 

addDataToTablesanteger.class.getNameO, new Byte((byte)10), new IntegerSerializerO)- 
addDataToTabfes(Long.class.getName() > new Byte((byte)l 1), new LongSeralizerQ)- 
addDataToTablcs(ShorLclass.getNaineO, new Byte((byte)12), new ShortSerializerO); 
addDataToTabfes(SirnpleTimeZone.class.gctNaine(), new Byte((byte)13) new 
Simple TimeZoneSerializerO); 

addDataToTabfcs(String.cbss.getNameO > new Byte((byte)14), new StringSeralizerO); 
addDataToTables(Vector.class.getNaniea newByte((byte)15), new VectorSerializerO); 
addDataToTables(Object.class.getName0, new Byte((byte)16), new ObjectSerializer()); 

writeTabfesO; 

} 

/** 

* Returns an instance of the labfe of class names, keyed by their code. 

* If the table does not exist, it is created. 
* 

* @return The table of class names. 
*/• 

protected Hashtabfe getCodeTableO { 
if (codeTable = null) { 

codeTab k = new Hashtab leO • 

} 



return codeTabfe; 

} 

* Returns an instance of <code>BaseScrkIizeK/code>. 
*@return An instance of <code>BaseSerializeK/code>. 

public static Ser ializerlF getlnstanceO { 
if (instance =null) { 

instance = new BaseSerializerQ; 



return instance; 

i 

/** 

* Returns an instance of the table of codes, keyed by their 

* corresponding class name. 

* If the table does not exist, it is created. 

* ©return The table of codes. 
*/ 

protected Hashtabfe getNameTabfe() { 
if (nameTable = null) { 

nameTable = new HashtabfeO; 

return nameTable; 

} 

* Returns an instance of the table of serializes, keyed by their 

* corresponding code. 

* If the table does not exist, it is created. 

* ©return The table of class names. 
+/ 

protected Hashtabfe getSeriaIizerTabfe() { 
if (serializerTable = null) { 

serializerTable = rew Hashtable(); 

return serializerTable; 

} 

/** 

* Initializes the hashtable from either a serialized hashtable or from 

* an ini file. 
*/ 



protected void initO { 

File serklizedFile - new Ffle(HASHTABLE_S ER); 

FileiniFile = new Fife(INI_FILE); ' FiQUTG 110 

if (serializedFile.existsO) { 

readSerializedFile(serializedFile); 1 1 000 

} else { 

if (iniFUe.existsO) { 

readlniFile(iniFile); 
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} 



createDefeultTablesO; 



* Gets the value of the serialization code from the table based on 

* the className provided. The value returned can either be a 

P * <code>Byte</code> or an <w>de>Integer</code>. The return value 
£ * will be a <code>Byte</code> if the className is one of the base 
£ * data types. 

ru 

* ©return The serialization code of the className. 
\p, * @param className the name of the class 

m "i 

pj private Number bokupCode(String cbssName) { 
= Number code = null; 

Q if (className !=null) { 

code = (Number)getNameTable0.get(className); 



} 

return code; 

} 

/** 

* Looks up the hashcode in the table and returns the String value of 

* the hashcode. If the hashcode does not exist in the table 

* <code>null</code> is returned. 
* 

* ©return The object mat was stored in the table with the given 

* hashcode. 

* @param hashcode the hashcode that will be used to look up the value 



n s 
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private String bokupNaine(N umber code) { 
String chssName = null; 

if (code != null) { 

className = (String) getCodeTabfe0.get(code); 

} Figure 110 

return className; 

/I* 11000 
* Defiult method comment P9 1 1 



H <P>PRE: 
* <P>POST: 



* @return Parameter not modified 

* @return comibmjte.utilSerializerIF 

* @param code int 
V 

private SerializerIF bokipSerializer^umber code) { 
SerializerIF serializer = null; 

if (code !=null) { 

^ serializer = (SerializerIF)getSerializerTabfeO-8Pt(code); 

fy return serializer; 

} 

t ^ 

□ * Defeult method comment 

ru * 

IB * <P>PRE: 
S *<P>POST: 

y3 * 

* ©return Parameter not modified 

* @param iniFile java.io.FiIe 
*/ 

private void readIniFile(File iniFfle) { 
BufleredReader in = null; 

try { 

in = new BufferedReader(new FileReader(iniFile)); 

for (String inLine = inreadLineQ; inLine != null; inLine = iareadLine()) { 
String trimLine = inLine.trimQ; 



m 



} 



if ((trimLine.lengOiO > 0) && 

!triI^Line.sta^tsWitl< , W ,, )) { 

StringTokenizcr tokenizer = new StringTokcnizer(triniLine) ; 

String className = tokenizer. nextToken(); 
Integer code = new Integer(className.hashCodeO); 
SerializeriF serializer = null; 

if (tokenizer.hasMoreTokensO) { 

String serializerName = tokenizer. nextTokenO; 

try { 

serializer = (SerializerIF)Class.&rNaine(^ 
} catch(Exception e) { } 

} 

addDataToTabks(ckssName, code, serializer); 

} 

} 

} catch (Exception throwAway) { 
} finally { 
try { 

iacbseO; 
} catch (Exception throwAway) { 
} 

} 
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S * Reads the object from the stream by first reading the code for the 
yp * element then Teads the appropriate data for that object 

m * 

* ©return The object that was read from the stream. 

* @paiam in the input stream that contains the object 
*/ 

public Object readObject(ObjectIiq)ut in) 

throws ClassNotFoundException, IOException { 
Object retVal = null; 
Number code = null; 

bjte baseCode = in.readByteQ; 



} 



if (baseCode = NULL_OBJECT) { Figure 110 

retVal = null; 

} else { 

if (baseCode != OTHER) { 11000 
code = new Byte(baseCode); pg 1 3 

} else { 

int secondCode = inreadlntO; 
code = new Integer(secoTKlCode); 

} 

Serialized serializer = tookupSerializer(code); 
if (serializer != null) { 

retVal = serializer.readObject(iri); 

}ebe { 

String className = JookupName(code); 
try{ 

retVal » Class.fbrNaTne(className).newInstanceO; 

if (retVal instanceof Externalizable) { 

((Externalizable)retVal).ieadExternal(in); 

} else { 

retVal = iareadObject(); 

} 

} catch(Exception e) { 
} 

} 

} 

return retVal; 



* Reads the file containing the serialized hashtabfes of data 
* 

* (S param serializedFile the file containinig the serialized tables 
*/ 

private void readSerializedFile(File serklizedFile) { 
ObjectlnputStream in = null; 
try{ 

in = new ObjectIiputStream(new FileInputStream(seriaIizedFile)); 
codeTabfe = (Hashtable)iareadObject(); 
nameTable = (Hashtable)iareadObjectO; 
serializerTable = (HashtabIe)in.readObject(); 



} catch (Exception throwAway) { 
} finally { 
try { 

in. c lose 0; 

} catch (Exception throwAway) { } ^ qqq 
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if((codeTable=null)|| 

(nameTable = null) || 
(seriaiizerTable = null)) { 

createDefeultTablesO; 



} 

/** 

* Writes the given object to the stream First, the code representing 

* the type of the object is written, then the data within the object 

* is written. 
* 

* (gparam out the output stream that will contain the object 

* (gparam element the data object ttet will be written 
*/ 

public void writeObject(Ob]ectOutput out, Object element) 
throws IOException { 

if (element = null) { 

out writeByte(NULL_0 B JECT); 

} else { 

String className = efementgptClass().getNanE(); 
Number code = k>okupCode(chs$NanE); 

if (code != null) { 

if (code instanceof Byte) { 

out writeByte<code.byte VahieO); 
} else if (code instanceof Integer) { 
outwriteByte(OTHER); 
out writeInt(code. intValueO) J 

} 

Serialized serializer = bokupSerializer(code); 

if (serializer != null) { 

serializer. writeObject(out, element); 
} else if (element instanceof Externa lizable) { 

((Extemalizable)element).writeExternal(out); 



pg 14 



Figure 110 



11000 
pg15 

}ebc{ 

out. wrheObjcc t(element); 

} 

} eke { 

if (element instanceof Object[]) { 

className = ObjectQ-class-getNamcO; 

} else { 

className = Objectdass-getNatneO; 

} 

code = k>okupCode(classNaine); 

SerializerIF serializer = bokupSerializer(code); 

outwriteByte(code.byteValueO); 
serializer. writeObject(out, element); 

} 

} 

} 

/** 

* Writes the tables to the file, 
*/ 

private void writeTables() { 

ObjectOutputStream out = null; 

try { 

File serFfle - new File(HAS HTABLEJSER); 

out = new ObjectOutputStream(new FikOutp utStream(serF ile)) ; 

outwriteObject(getCodeTable0); 

o\itwriteObjec<getNameTabfe()); 

out.writeObject(gptSerializerTabfe()); 

outwriteObject(new DateO); 
} catch(Exceptk>n e) { 
} finally { 

try { 

ouLcbseO; 
} catch(Exeeption e) { } 

} 

} 
} 
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